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Advanced Age is not a Contraindication for
Primary Infarct Angioplasty in Patients with
Cardiogenic Shock
The degree of reperfusion achieved following intravenous (IV) thrombolysis
is an important factor in patient prognosis. and rapid non-invasive identifica-
tion of this in the management of acute myocardial infarction is essential.
Recently. IV sonicated dextrose albumin (SDA) perfused with a gas of low
blood solubility and diffusivity (perfluoropropane (PF)) has been capable of
producing myocardial contrast following IV injection which correlates closely
with coronary blood flow (CBF). We hypothesized that this agent could de-
tect the amount of CBF following coronary reperfusion. Accordingly. we gave
a standard dose (0.06 mllkg) of IV PF-enhanced SDA (PESDA) in seven dogs
at baseline. during acute ischemia produced by a 100% left circumflex (LCX)
ligature, and during reperfusion (REP) but with quantitative angiographic (au-
tomated border detection) evidence of a residual stenosis (RS) varying from
19 to 90% in diameter. The background-subtracted peak myocardial videoin-
tensity (PMVI) produced by IV PESDA was measured in the LCX and left
anterior descending (LAD) perfusion beds. and correlated with actual flow
(CBF) using a Doppler flow cuff over the LCX and LAD. as well as RS sever-
ity by quantitative angiography (OA). Wall thickening (WT) responses were
also measured as the difference in LCX perfusion bed end-diastolic and end-
systolic wall thickness. The presence of infarction was documented with
triphenyl tetrazolium chloride (TIC) staining.
The range of Doppler flows in the LCX following reperfusion was 8-50
mllmin. There was a strong correlation (r = 0.85. p < 0.001) between resid-
ual LCX CBF after REP with a RS and PMVI in the LCX perfusion bed. Failure
of PMVI to return to baseline PMVI following REP was seen only in dogs
who had a greater than 80% RS. The correlation between PMVI and LCX
flow remained good when the RS was removed except where there was
TIC evidence of infarction. There was also a correlation between RS sever-
ity by QA and LCX PMVI (r = 0.63; P = 0.002). In contrast. WT correlated
poorly with LCX flow following REP (r = 0.44). These data indicate that PMVI
following intravenous PESDA can detect residual coronary blood flow ab-
normalities following REP of a totally occluded coronary artery. This agent.
therefore. could potentially be used in humans to non-invasively determine
the degree of coronary blood flow achieved following reperfusion therapy in
acute myocardial infarction.
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Patients with cardiogenic shock during acute myocardial infarction have high
mortality. It has been suggested that survival rates approach zero in those
patients over age 75. and therefore intervention is contraindicated. We re-
port a retrospective review of 97 patients presenting with cardiogenic shock
during acute infarction with analysis based on patient age. Acute infarction
was defined by standard ECG criteria. Cardiogenic shock was defined by sys-
tolic pressure <80 mmHg with evidence of systemic hypoperfusion in the
presence of adequate filling pressures.
The groups were similar in respect to infarct location. number of dis-
eased arteries. prior CABG, and diabetes; there was a greater percentage
of women in the elderly group vs. the younger group (61.5% vs. 31.0%. p =
0.01). Results of therapy are as follows:
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poperfusion with intravenously (IV) injected contrast remains difficult be-
cause of the lack of an ideal agent. and problems in resolution of transtho-
racic 2DE images. In this study, we explored the potential of 2 new ap-
proaches: 1) a new IV contrast agent, FS069 (MBI) that can cross the pul-
monary circulation and 2) Intracardiac echocardiography (ICE) that can de-
pict LV myocardium crisply. In 5 anesthetized dogs. ICE was performed us-
ing a 6 Fr. 12.5 MHz catheter within the LV Once short-axis views were ob-
tained. a small dose (0.3 mg) of FS069 was injected into the femoral vein
at baseline. following occlusion of the LAD. PDA, and OM coronary arteries,
and after reperfusion. Continuous ICE monitoring was performed. Perfusion
defects. quantified and expressed as % of LV, were correlated with the ex-
tent of regional wall motion abnormalities (WMA) measured in ICE images
without contrast. Results: After IV injection, the RV cavity was opacified, fol-
lowed by the LV cavity. All endocardial borders were well defined. Contrast
enhancement was noted within the myocardium within 5 beats of LV cavity
opacification. During 18 episodes of ischemia we produced. opacification of
the LV cavity facilitated identification of WMA in all. Perfusion defects corre-
sponding to WMAs were observed in all cases where WMAs were present;
however 2 episodes of ischemia were not accompanied by either contrast
defects or WMA. Defects were visible long enough for ICE to image the LV
at multiple levels. Following reperfusion and re-injection of contrast. no de-
fects were noted. The perfusion defects ranged from 13-62% (mean 37.6
± 14.8) of the total LV; the extent of WMA was 14-66% (mean 39.0 ± 15.2)
of the LV circumference. Defect size (x) correlated well with extent of WMA
Iy), with y = 0.98x + 2.1. r = 0.95. P < 0.001. Conclusion: (1) IV injection
of FS069 is sensitive and strong enough to demonstrate myocardial perfu-
sion and ischemia that can be quantified by ICE; (2) Contrast changes persist
long enough to image all levels of the LV by ICE; (3) Catheter-based imaging,
when refined. could be useful for monitoring ischemia and perfusion status.
Harmonic Contrast Echocardiography: A New
Method for Detecting Myocardial Opacification
After Intravenous Injection of Contrast
Kunio Miyatake. Masaaki Uematsu, Hisao Matsuda. Masakazu Yamagishi.
Seiki Nagata. Shintaro Beppu. Yoshitaka Mine. Naohisa Kamiyama. Makoto Hirama.
National Cardiovascular Center, Osaka. Japan; Toshiba Corp., Tochigi, Japan
Detection of myocardial opacification after intravenous injection of contrast
is of great diagnostic value. To achieve this goal. we applied harmonic imag-
ing to myocardial contrast echocardiography. Contrast agents emit strong
harmonics at double the frequency of transmitted ultrasound. while the tis-
sue does not. Thus. harmonic imaging improves the tissue-agent contrast.
We used a prototype phased-array harmonic echocardiographic system with
a sector probe that transmits ultrasound at 2.5 MHz and receives at 5 MHz
(Toshiba Corp.). SHU-508 (Schering). a galactose-based contrast agent, was
injected through femoral vein (0.13-0.24 mllkg; 400 mg/ml) in 5 anesthetized
open chest dogs. Images were recorded on videotapes and subsequently
analyzed with a Quadra 840AV (Apple) based microcomputer system. Time-
intensity plots were generated in the end-diastolic images by setting the re-
gion of interest to the anterior LV wall. In 3 dogs. shortly after the opacifi-
cation in LV lumen, the intensity in the myocardium increased and gradually
declined to the basal level as shown in the figure. No significant hemody-
namic alterations were noted with these doses of SHU-50S. Thus, success-
ful myocardial opacification can be achieved during harmonic imaging after
intravenous injection of contrast. Harmonic contrast echocardiography is a
feasible. promising technique to detect myocardial perfusion.
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Subgroup Procedural success In hospital mortality
Age < 70(n = 71)
Age", 70(n ~ 26)
80.3%,
84.6%.
P = 0.84
42.3%.
53.8%.
P = 0.43
The occurrence of urgent CABG and stroke was similar between groups.
Mortality remained comparable between age groups regardless of proce-
dural success or failure. Using multivariate analysis, infarct location (anterior
